Introduction {#sec1-1}
============

Down syndrome (trisomy 21) is the most common aneuploidy seen in live born infants. Rarely, infants with typical phenotypic features of Down syndrome may have an additional aneuploidy. We report a patient with Down syndrome who had mosaicism for XYY. There is only one other report of such a patient.\[[@ref1]\]

Case Report {#sec1-2}
===========

Patient was a 17-month-old boy with growth retardation and developmental delay, the third child of non-consanguineous parents. The father was 37-year-old and the mother was 31-year-old at conception. The antenatal period was uneventful. The child weighed 2.2 kg at birth. The two older siblings were normal and there was no significant family history.

Clinical examination revealed an interactive and social child. His height at admission was 76 cm and weight, 8.65 kg, which were within the normal limits for Down syndrome charts. The phenotype was consistent with Down syndrome with flat facies, hypertelorism, mongoloid slant of the eyes, epicanthal folds and flat nasal bridge, low-set posteriorly placed ears, small abnormal pinnae, short neck and increased sandal gap. Vision and hearing screening tests were normal. He had hypotonia with exaggerated deep tendon reflexes, hyperextensible elbows, knees and fingers and a flexible calcaneovalgus deformity. He was able to sit with support, grasp objects, recognize parents and vocalize. Neurodevelopmental assessment revealed a developmental age of 7 months. There were no other significant physical findings. Blood investigations including thyroid screening were normal.

Conventional cytogenetic analysis of phytohemagglutinin-stimulated peripheral blood showed trisomy 21 in all 25 metaphases. Six metaphases showed double aneuploidy with an associated XYY \[[Figure 1](#F1){ref-type="fig"}\], which was confirmed by fluorescence *in situ* hybridization (FISH) analysis \[[Figure 2](#F2){ref-type="fig"}\] using the centromeric probes for chromosomes X and Y (Abott Molecular, Abbott Park, IL, USA). The karyotype of the child was 47, XY,+21\[19\]/48, XYY,+21\[6\]; *in situ* hybridization XYY (DXZ1 × 1, DYZ1 × 2). Parental karyotypes were not available.

![G-banded karyotype showing 48, XYY,+21](IJHG-19-346-g001){#F1}

![Fluorescence *in situ* hybridization analysis with centromeric probes for chromosomes X (red) and Y (green) showing XYY](IJHG-19-346-g002){#F2}

Discussion {#sec1-3}
==========

Double aneuploidy was first described in a patient with both Down and Klinefelter (48, XXY,+21) syndromes.\[[@ref2]\] This is also the most commonly described double aneuploidy. Fewer than 40 cases of Down syndrome with XYY have been reported until date,\[[@ref3]\] only one of which has mosaicism for XYY.

Aneuploidies are due to non-disjunction at meiosis or post zygotic mitosis. Double aneuploidy results when there is non-disjunction involving two chromosome pairs in one or both parents. Non-disjunction during maternal meiosis I is the most common cause of trisomy 21. The XYY occurs when 24YY spermatozoa are formed due to non-disjunction either at paternal meiosis II or mitosis.\[[@ref4]\] Unlike Down syndrome, the XYY is not associated with increased parental age.

The presence of an associated sex chromosome abnormality in children with Down syndrome may not be clinically evident until puberty. The only consistent phenotypic feature associated with the XYY syndrome is tall stature, which becomes evident at about 5-6 years of age. These children may have learning difficulties, attention deficits, hyperactivity and increased aggressiveness. However, the behavioral changes appear to be variable and may be modified by the environment in which these children live.\[[@ref5]\] Therefore, it is important to recognize the XYY abnormality at the earliest so that these children can be evaluated periodically and given appropriate care and interventions for learning and behavioral needs.

This report re-emphasizes the need for cytogenetic analysis in young children with Down syndrome even if the phenotype is typical, so that any associated abnormality may be detected. The developmental, cognitive and behavioral profile of children with sex chromosome aneuploidy differs from trisomy 21 and warrants regular follow-up and interventions to optimize the developmental potential of the child. Early detection therefore has a significant role in modifying outcome.
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